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S (54) TlUe: SUBSTRATES SPECIFIC TO VON WILLEBRAND FACTOR CLEAVING PROTEASE AND METHOD OF ASSAY- 
ING THE ACTIVITY 

90 

(57) Abstract: Substrates specific to a von Willebrand factor cleaving protease ADAMTS-13; and diagnosis of a patient with 
^ ADAMTS-13 deficiency, diagnostic compositions and kits with the use of the same. Particularly preferable ADAMTS-13 substrate 
^ polypeptides involve the one ranging fiom the amino acid 1587 to the amino acid 1668 and the one ranging fitom the amino acid 
^ 1596 to the amino acid 1668 in SEQ ID NO:l in Sequence Listing, These ADAMTS-13 substrate polypeptides have each a high 

substrate specificity, excellent quantification properties and an adequate size for the recombination method. 
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Q tKU'^:^^ Kf4iB5IJSa)K5IJ»-^ : 1 (DT5y»1 5 8 7A^e,^S*y. TSyKi 6 6 8-e*l*5-5t<D. fccktfr 
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(ADAMTS-l 3fc5V>fiVWF-CPi:iq^fiiT.T*3!?, Ta 
15 DAMTS-1 3 i:v>5) J j;oTjiSJfe:fc:# $m^:$>iiP?$ttS ^ i:T% ^ 
0^®{liii?Stt3S5pf5$tl-C^^5o ADAMTS-l 3 <Di§H4:iS^ L < <ST bfc 

ifiL^;65>fcc. i5Lm^]^A^wm<>m0m o^t. tttpj tm-ifi^ 

20 ADAMTS-l 3 ^tvtr^— K-TSat^^ AD AM T S 

1 3 „ rojt^i^^^fi, ^fe^14TTP<DMH^?feS„ — 

T T p t^fe. nm.^wMmw^m^xm^'^^^^^'^'&T t p o^3m^ 
TTPji:. isa.A-^mwp-^^oiamk(o±.$^^mmrQM . ^-tfy^^mtrnm 

L^i:d5^. 2~33lFBltci^o«^mfm#Jci:oX;k:#/^i:^S-e$>t). 
^(Oit^^f^W^^^i:^\ ^^:t% ADAMTS-1 3?£tt<iriE«i35^offi,3ile:aiJ 

f&^i^m^ii:^^•*S-i:36S^^^.^i:fj^oTV^5„ ^fc. ^?cttTTP<7)^^iCt> . 
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AD AMT S - 1 3?Si40jE?S?feM^:6S;T^pI^T-fe§„ AD AMT S - 1 3 <DiE 

i§b-^v>^M^{e:jfiL4iADAMTs-i ^m^^^mm^\^. 

1f#^#§:i<b^5pjfg^/jj5^ ADAMTS- 1 30?gH4<(gT^*&MtCl, 

T T P kzii^i)^^ TV ^5 ^1 ^ c^fll^iif ^5fiJit^:^T^^ 5 r So 
T T P J; < {HfcKI^6«)^4^Sr^-t-^jl^ ^ UTHU S (^jkli^S^^-l^^) 

^yV-efetJx TTP0#{C*3}tSADAMTS- 1 SfiH^CDffiT^/tfirk^^^ 
*ffi§^^^i-o bfc;5Sc>Ts ai#<7)AD AMT S - 1 3 ^1 1 

tcJ:oT. TTP^HUSir^fffegiJt-'S^lirli-e^So 
ADAMTS- 1 3f*. VWF•!^::^^c=:5' h<DTy r ^^^s— Me t ^^f>^f^(0 

AMT S - 1 3 ^fhX\^f^\i\ AD AMT S - 1 3 <7)^14a0^fe 

a: UT. (i) MiSib: bVWF^SrS^^ bfcK/^^Mom^^Sii: i^:!!;^^^?^:?^^ 
■y V(DU^^f>t^^K (ii) VWF<^)=i^— yi^jfg-a'ti<^>a!|^(4) , (iii) V 



Ji^<D;!fi:<, ADAMTS- 1 3^14(D{g;T{3:J;t)5lt^r$tt§TTPd5 

^n\cmm^i^^Bx^^\,zh-^^:fy>iDt^-r^ adamts-i 3mi^<DiEm^^^^ 
m^m^m^^rcmiL^tix\^^fjt\,^<Dim^xh^o ufci^sor. ^^mn. m 
^(DADAMTs-i3mm^^m<oxM^^m\^. TTP<o^mm^mm^x 
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5 -r^^^t hVWF (DT ^ ymB^^l(D 1 6 0 5#@ (D^n i/i^^: 1 6 0 6#@(^ 

ADAMTS-l 3l;iJ;t9#m6^l3:^Bif^n5^t^^fflU mm. iwm^. M 
10 ^£tEd^0^46^{:i AD AMT S - 1 3 ?&&^ay^i-S r t idfife^b 

(1) @H>?iJ^<7)gH^iJ#-^ : 1 lC:^$n/c^^Mt bVWF<7)T^ y^SH^iJt^r 
^y^7 6 4}6^fe 1 6 0 5(D5'^b<7)lO^>b^^^^9^ T^y^l 6 0 6d^f>2 8 
15 1 3©5*)010T?J^*?SADAMTS-1 aSa^Ky-^T'^K (fcfcU. IB^J 

( 2 ) @H?iI^<^iB^J#-^ : 1 1-^ ^ tbfcif b h V W F (D T 5 / mU^^KOT 
^/ISkl 4 5 Sd'^bl 6 0 5<D5*><^loj&>P>jt&*9> T^y^l 6 0 6 1 
20 6 6 8<D5t><7)lo-C^t35ADAMTS-l 3 SIC ^ U ^r?'^ h\ 

( 3 ) iB?iM<^iHM#^ : 1 $ tv/c^^M t h VWF (DT ^ / ^iB^^UOT 
^y^l459>5^bl60 0(^5■^<^lo;0^b^^*0^ T^y^l 6 1 l;6*b 1 
6 6 8(D5*><^lot?J^t>§ADAMTS-l 3 S® U ^:7'^ 

(4) BE^J^OgB^J#-§- : llJl^^tlfc^^Mfc hVWF(7)T^/^@B^J<Z)T 
25 ^y^l 5 5 4d>b 1 6 0 0<D9t>Olod^^*&*9. T ^ 7^ 1 6 6 0 iO^b 1 

6 6 ST'/^t^-SADAMTS- 1 3 S^tH y -^T*^ H\ 

( 5 ) mmm(Omn^-^ : l $ tufcl? t h VWF (DT ^ / ^IH^Jc^T 
^/®?1 5 8 7;&^bM*?)^ T5:y^l 6 6 8 -e3i!^*?5 AD AMT S - 1 
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( 6 ) mmm<Dmn^-^ •. 1 ^ ntcm^m t h vwf or ^ / immm(OT 

^y^l 5 9 67!)>hith^^. T^/mi 6 6 8 AD AMT S - 1 

(7) ±|B (1) >feV^U (6) <^V^-ftt36^^:|BS(C>ADAMTS- 1 3^®2K 
y F}C>5t b-Cii>/i; < ^ ^ 5 0 %i^±<OT ^ y ^SB^lJtBPH4^^"t"S^^A 
D AMT S - 1 3 y h\ 

(8) ±|E (1) >^jtV>U (6) (DV^-rtb;^»*^^:lB®<Z>ADAMTS- 1 3S®3K 

y Kl;:MUTii>3^< ^ ^ 7 0%U±(OT 5: y ^^j^ai^tfeSr#-t-S^^A 

DAMTS-l 3S«7i<y^:/^K. 

(9) ±|B (1) ?^^V^U (6) (DV^-ftL^^fCllEicOADAMTS- 1 aSK^K 

DAMTS-l SSK^y-^T/^K. 

(10) JlIB (1) 3fcV^U (6) (^V^-rH5&^^-IB4fe<^5ADAMTS-l 3SM 

( 6 ) O V ^■rttJ5^^:|B^<?5 A D AMT S - 1 3 V ^zf^ K i: o T V ^ 

S *>(Dt?*>6^MAD AMT S - 1 3 ^^tH y '-^T/^ h% 

(11) N7|c*S*5J:tJ«/^fc«C5^^(e:^:/Sa?iJ;65^'^U-CV^S±IB (1) fj: 
V>U (10) (?5V>-rtbj6^J:|BS<^AD AMT S - 1 3 ^M^- V F*fc«^ 
^AD AMT S - 1 3 S^tK y -<>^^ K. 

(12) -^T'^K. ;«7 5/-:7'y Vi/^j. Mcifimmm. m^m:^^^^ 

^m^^m^^^^h<DX--h^±t& (11) ICllB^OADAMTS-l 3S©^ 
y K*yt{*^^AD AMT s - 1 3 y 

(13) ^^i)mW^^^it-r^fclib<D-h(DX'$>^±.^ (11) (1 
2) iC|B^(DADAMTS-l 3S^jKy^7''^K*;/t»^^ADAMTS-l 

3 y ^7"^ H\ 

(14) m^i^M'^i^^tlfc±^ (13) }C|5^<DADAMTS-l 3SKJi< 
V ^-Zfv^ K^fcfi^^AD AMT S - 1 3 ^^^K V ■^:7'^ h\ 

(15) ±|B (1) :^^V^U (14) (DV^■fi^^=»^^IB^<^ADAMTS-l 3S 



wo 2004/035778 




:T/JP2002/010816 



®7K y fdfi^MAD AMT S - 1 3 y ^IT'^ K t ]E^>^f^d> ^ 

JilB (1) J^j^V^b (14) (^V^-rttj6^tC|SS(75ADAMTS-l 3S®:e?y^::^ 
^ K* fcfi^SAD AMT S - 1 3 ^^tK y K ^ j^^*^ e>#fclfiL# Sr^ 

^-rs. 5y^tf©ADAMTs-i s^gttaa^^ife. 

(16) _b|B (1) >^eV^b (14) (^V^-ftb^>{^:|B^(^ADAMTS- 1 3S 
W.-^ y K^fctti^mAD AMT S - 1 3 Sffj^? y -<>^^ KtrfflVN^ :i ^ 
#^t-f 5^ >^;6^b#fc:«tt'<^ADAMTS-l SS-f^f^^:^^!^— h 

(17) _b|B (1) ?feV>b (14) ^DV^i*tbi6^{^:®ifeOADAMTS- 1 3S 
ICjJ^ y K^fcti^^AD AMT S - 1 3 y KSr-^tf. 

*5 tt § A D AMT S - 1 3 ^ttifeT^ f*:^':^^-!' V tf h n "C^-^: ^ fe<D0if 

(18) _bfB (1) ^'.^V^U (14) (OVN-rtl/d^tCia^feOAD AMT S - 1 3S 

^Tjf y fcfi^SAD AMT s - 1 3 m%is^ y K^i^^^^«^5> 

UT-^tp. 5^{;::^Jt5 AD AMT S - 1 3S14<STl^ }rc«j5(:^<Sr^ Vl^ h n 

(19) JilB (17) {c:|5«fe<^^l^m^i^*fc{iJb|a (18) tilBm*^^^^ h 
2^iSit■f■6f::^^>©^ -hlH (1) 3^^V^L (14) <DV^-m^=»^^:IB^<^>AD AMT S 
- 1 3 y -^r^?^ fcf^i^^AD AMT S - 1 3 SStK y ^^'f- Y<n>m^ 

laif*. GST-As p ^'^s^-Ar g i»«8-H^ G S T-G 1 u ^ ««^-A r 
gi«««-H, GST-A s p i587_Aj. g i668_H, GST-Aspi«9«- 
Ar g ^e68_H:j3j;t)?GST-As p i^se-^r g ^ « = »-H^IE^jklt ^ 3 
7'CT?2^P^^$-&. SDS-PAGE-Ci>ilU:fc^. ^GST^#:^— 
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Ill2f:i. GST-As p ^s»«-Ar g i^es-HtD^g^^ti^o 

T5:/m7 6 4;0^bT5:y^2 8 1 3 ^T'O/Ky ^T'^ KT'feSo ^<^T5y^ 
10 <0#WJt«^ m±m}^ hVWFCDT^y (N) 7l5<i^OM^^^;^c=:>'^l (T 

t b-c:*/^4?dee//v (c) *«;^ip]tcjiiM(-^;t-cv>< (sa^ij^<oia^ij 

^14 5 9mn(DT%/m^T^ymi 459 ^pjtiiga 

^lj^<^ia^ij#-^ : l<DN^iQ:d^h 1 4 5 9#@OT^ /^{:iT;^^-^7=¥^^ (A 
15 sp) T'&StT^-e. As pi*««^^:^-rSia:}dSfc§, */fc^J;t«e. T^/m 

14.5 9 (Asp) ib^^T ymi 6 6 8 (A r g) ^:7'^ K^SrA s 

T'fett?^ rif^Mj -efe!9. ^?teoTv^tL^^ r^^j b^ct><^-efc5o 

:^mmmi^i3\,^r ^:^V-<-y^h^i ttT5:ymaS;65 2J;D t>#V^-<>^^K^ 
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WF(DT^/^m^](OT^y^7 6 4 3&^fe 1 6 0 5 O 5 1 od=>?>^§* 19 . T 
6 0 6d>e>2 8 1 3<Dp*>(D10-ej^^3SADAMTS-l SMW^V 
^Zff- K (fcfcU. SH^J*<^iB^iJ#-^ : 1 <^T 5: / ^ 7 6 4 9 x T ^ / 

^2 8 1 3-X?J^*>5t>0^^<) ^MWi-5o 

2|c^PJ<D AD AMT S - 1 3 V ^T'^ Ktt^^SU&T y r ^ « ° « -M e 

@E^|J^(DSB^J## : 1 K^^fltcm^M^^ h VWF <DT^y ^SB^J(Z)T ^ 7 ^ 
1 4 5 9 (Asp) 6 6 8 (Arg) ^-CO^I^fiC y s ^Str 

T^fv ^(ox\ i^:^7i^y 4 Y'^^(ommc J: 9 ^mmtir^ i ;«>S'^e < . ad a 

MT S - 1 3 AD AMT S - 1 3 StfeSO^t^^i'l*. ^^'14. 

*3V^-c. ia^moia^J#-^ : ilei^^tv:^^^^^ bvWF<7)r5/miB^JOT 

5:/^1459>6^bl60 5 (D 0 . T5y^l606diP>l 

6 6 8(D5*><^lo-CJil-t>SADAMTS - 1 3 S^^i^ 9 K<^M#t-f So 

^yt. -^B^tp^fcottr^r ^ / ^4^@^"c<D@v^7Ky k«adamt s- 

^1^^^*3V^T, @a^im<^Sa^J#-i- : llJl^^ttfc^^Mt bVWF<^T^/^iB 
^IJt^T^/^l 4 5 9;6*b 1 6 0 0(Do^(Dl^i)>hii^i^V) ^ T5:7^16 11 
36^e>l 6 6 8<D9'b<DlO-C^*3SADAMTS-l S^W^i^V K^ti^ 
-rSo w O^^O AD AMT S - 1 3 V ^Zff- ±j^<0 r ^ < C y s 

ADAMTS-l 3lc:^S#^14. ADAMTS-1 3 ^tt^J^O^Att. # 

Sl•3#v^^^^:5a®^^l:'Sr.^^s;^^<^ c:o^^<dadamts-i 3jK 
y ^^5^ K«m^?^m;tmU; S$^ic+^jc:5i Ufe/J>M<^> t> OT-fc ?) . AD AM 
T s -- 1 3 l3:Mi-5#^'l4'l>lSv\ 
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hVWF<DT^/@&iB^IJor^/^l 5 5 4d*b 1 6 0 0 <D p *><^ 1 
?>*&*«9. T^^mi 6 6 0 36=»f> 1 6 6 8 <Z) 5 1 0-T?i^t>S AD AMT S - 
1 3S^^y-S:7^^K%ii#-r-5o -h^<Oiri<. ;i(^S^(OADAMTS-l 
5 3S®^y hi* c y s aS%'a•^?'^v^<D-c^ v^;^/v:7^ K^-g-f^Jl^^tc: <fc 

«5 ^mmt-r^ ^ ^ < ^ ad amt s - 1 3 lei^^j-rs^^ti. ad amt s 

- 1 3 ^mnm(Dmm.ik, wm^. ^ ilv>^t;:ng®Sr^ ^ ^ :6Sj^c < . CI 
^^(^ AD AMT s - 1 3 V -<-:f^ Y\±>cWmk(n> ^<o^^ ^fl-^nito-x^ 
m^^;t^fe{^:ct6Mit^«l#^^:MbTV^5„ -^fz.^ ^oS^t<DADAMT s - i 3 
10 SK^y ^37°^ Kf*-b|B^<D^(^ j; 1? '^5 AD AMT S - 1 3 tJl^S^Mtt^&S 

hVWF<DT^ymgH^J(OT5ymi 5 8 7;6^b^&^9. T5:yMl668 
■Tr^fc>S AD AMT S - 1 3 y ^IT"^ H\ Jfc feTJ«(;iBa^J*(7)gB^IJ#-§- : 1 

15 IC^^tt^fc^^M t h VWF (^T ^ / ^BB^IJJDT ^7^1 5 9 6 9 . T 

^/^l 6 6 8l?J^t5SADAMTS - 1 3 Sff^^f P KSTtt^i-So 
:2|s:|gPJ(0:itbe>OADAMTS-l 3^©;^f y ^7"^ TOADAMT S - 1 3 

?^|§BJ{i, $bJfcS^#f3:*5V>T. _h|BS«(DV^-rtb;0*(7>ADAMT 
20 S-1 3S^3ffy-<7^^KmLTifJ';fe< t.^jS 0%iJ;^±. 0*U<«7O%jJ;t 

±s J; «9 0* U < 9 0 %iJJL_b(Dr ^ / ^BB^J*B|^14^^f Slg^AD AMT S 

- 1 3 y -^-T"^ K^^-r So 

0*b<fi. ^^ADAMTS-l 3^®7Ky^>^^K«^^l?R^Ty r ^^o 
«-Me t i«06^-?:<Z>tt'tJl-g-tPo U>6^b7fc}6SP,^ ^^AD AMT S - 1 3^®7K 
25 y Kfi. AD AMT S - 1 3 (C^-fS^^j^^i^-t-SPS?) ^ "gO^SB^fe*^ 

y^:6SJ::|20^(^ (Tyr^^os, Meti«°«) ^M'feo•rV^T t J; 
:d^:i^SigMADAMTS- 1 3 SS^if y Kti^^^^l^tci^^-^^tbSo 
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MT S - 1 3 V ^-f^ Y<0%^\Z.\%, m^mcD t> (DJcM l-ci O O 

$ h L < :^^m(OmmADAMT S - 1 3 V _h 

IBADAMTS-1 3S®7Ky-<:7'^K^^T5:/miH^lJ^^:*3V^-C. l{®/cCV>L^ 

J;9^ -hiBADAMTS-l s^^j^y--^:?'^ K^^ttM3&o•rv^6t>©•T?*>s^ 

^ADAMTS-1 3^M33^y^:7'5^K-t?feSo 

-fbs i^;^/v:7^ m.^'^Mt. mm^^. \fu^;v^ 

25 Me*P7K:$>^^^j:iJ:5^S. P a^^b. ^-fe^^fk^/S^fc^) , ^^^^ 
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tUfc AD AMT S - 1 3 S^tK V 

PJOADAMTS-l 3SKjKy'<:/^K(^^5t{CoV>T<^^(^T-fe5;6^ OT 
5 (^^0J;aS'^^AD AMT S - 1 smM^V^:^^ K<^l^5t^CoV^T't)^ifflT•#5 

^fc:^-a-^»;:<};5^«. @+B*fc:f:i^*B-i:/^ K-g-^j^J-^fi^j-efeSo 'Baj;t«. 

20 h^o 

m.^^:tmK J; !9 AD AMT S - 1 3 ^^tK y K^^ag-T 5 

(:£Safflbrook^OMolecular Cloning 2nd Ed., Cold Spring Harbor Laboratory 

Prsss (1989) {c:|B*fe^ ttyt:>^iSfe(c X^n^^t il>%x^ ?>iK &rr\^MS.m^7fiiro 
25 ;^^^<^>2Ky-<>^^K^3— Ki-^DNA^i^n— ::^:xi/-r^o DNA 

m^-r^ c:^;05T#s„ ^n- wfc: ^ ttfc D N A ^mm^^^^^ ^ — ^ 
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(Dpi. ^ U:^^ KiB^IJfi, Mx.f^> G e n B a n k^f6#-i-NM_0 0 0 5 5 2^ 

^^•^^d^—t\.x\-t. izf^'m^^(0-:f^:^%V m^\-i. pBR3 22. p 

BR3 2 5> pUC12v pUC13#) , W^M^^(D':f=7 Y (^JxiJ^. 
pUBlO. pTP5. vC19 Am) . m^\-f.. pS 

HI 9. pSHlS^) . ^^i^xy:r:7T— V? a,7r-v?#) ^ ^^^^r 

^) > *>5V>f:ip Al-1 1, pXXT 1. pRc. p cDNAI^;6SfcSo w 

§t><^'b#V^ T-^V-yA • /^^;e-1?--r^i/;^|i:;6^e>T|i|R$tfrVNSp 

1 0 Zm. JA221*5ic. C60 0^^. BL 2 l^W) . ^WM. bV-:/ b n 

20 7KK:/7^7S f 9*|BJia ; '0»J;t{^CHO> COS, HeLa, C127, 

3 T 3 . BHK. 2 9 3 M^Olfti^lfflJia ; '^CP>W;ifiti^«^;&Sfc^„ 

i?— . la c:7'n^'-i?— . r e c A^n^— ^— ^;^S^V^e>tt. 1*mil^^<^ 
25 '^!|;tf^S PO 1 , S PO 2:7'n^— ^5^— , penP^^n 

^^fi^jjs^VNbti.. ^^^<7)^lcfi, Mx.fiPHOST'p^— > P 
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'^^^—n, mMi^i:'0. , p^y^^t^^^^^iy^-r/i^, 

W^iaojI^a^l^ifi-blBSaiiibrookfjOT"^;^ h^-iiZ^ tir:50'< (O'r^y^ 
Y\z.^^-^m^^K>nfiib^hi^'r^%^ 0!lx.f^y v^:;{7/Vi^!^Ajfe, DEAE- 

15 r>36ST?#S„ -tLe>0D->^-^/vf*^y^:/'^mii2^5l56*)5fe1>OT'feoT^jJ;<. 

P^TtJl, ;4s:|g0JOAD AMT S - 1 3 ^©^K y K*fc«^MAD AMT 

S— 1 3-S^^y-<:7'5^K(D^gtta'J^, ?fce>mc^ixf>^'g-tp^|^M^%^fc«: 
^:>' h^(3:oVNT|J&0J-t-^„ OTt^TOiiADAMT S - 1 3 ^W^i^ y F 
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*l^lC*5ttSADAMTS-l Sfilttfi, ^jc^PJcDAD AMT S - 1 3^M^ 
Rlt-^i^TiZL^^^X. ;z^^5g<^ADAMTS- 1 3 V ^y=f- h* tJE^MM 

:d^hmcskmt ^^^-^T. ^^-r^:^]} h^m)i^mK.itsD s—^v 

T^V^l-T^y^^/V- (£AT. rSDS-PAGEj t\^^^) \Z.^V)^i0fU ^Ltb 

t ^mm & "^xmmK sds-page ^n^j: o ^ — c^^^^^^^, ^ v 

KiJ^IStt. AD AMT S - 1 3 OMmt:®^t?&5 B a ^<?5 2-(iffi^ 

M-Y $p,j^ADAMTs-i 3 (ommpH 8 fj:\^^\^ 9 (Dmmm^^ 
M^ikm^(D AD AMT s - 1 3^^m^:)?micm'r^o 

^^PJOADAMTS-I 3»«xKy-^:/^F^-^t?. >Cii^lC*3tt5 A 
DAMTS-1 S^g-lic^^^gT^fc^j^^C^, t>VN-C«TTPO#ii^^liTTPm 
Ms & 5 V ^JiT T P 0«i^if*5 J;U?T T P ^ HU S ^ ©HfeSU ^-T :/ If h n "CP 
-<5fc«)<^^»fmfifeWJltlii-5„ $t>t;:^^PJ?t, :*:^B^(^ADAMTS-l 
3S©^y-<:7'^ KS:i^.^1»^^5><l: LT-^tf. ^fc^Stt-S ADAMT S - 1 
3fg14«^fgT^fc{i:5^^, m^X(^TTP(DmE-MtcitTTPmM. feSV^ttT 
T P <^a^lUf^3 J;U«T T P t HU S ^ (OaSiJ^-r If h n -C^-<5fcfe<0^^^ 

2^^PJ<^ADAMTS-l 3SM;!ify-<:7"^K*fcJ*^MADAMTS-l 3 

mn^v-^-yf- t(DNM^:i3xxj^y^rci^cm^\c^^y^itfim^vx\,^ 

^^ADAMTS-1 3Sff^!J-<7'^K(-MUT^ilRl=itl^:i5'i/^#i-Cl 
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S1><7>t?fcoTt>J:V^;6^ ADAMTS-1 3lJ:J:5§Jif^i^c^^mx 

5 j;p/ii^^i?'ia^J^llv^-c@^^^:@^^b$^^fcADAMTs- 1 3S«7j<y^>^^ 

T^^B^OADAMTS- 1 3X«/Ky-<:7'^K^=i— Ki-5DNA^^fAU 
*^MOADAMTS - 1 3SIC^J<y^::^^KON5|ciffiteii?i5^^: UTGST;6Sgt|i 

15 ^\^1tm'^M\^^nxhi:\^\ ^(O^. mx.\t^jv^'f-^iy^-7 7Xx^7.io'7J^ 

\tosi:w^<r>^}i^n^=i'mm.-^m^^^x^<}i. ^^mf>^±^< 

m^J:?> 2 ^(Dmif^^^^-rtlitX < . m:^ttmK^±^!l^^ S D S - P AG E IC*5 

T^m^^'^X^<. ^^\-^^:^^^\^—:^mxm^m&^y'7iy:^\^. ad am 
TS-1 3T?<^^^#f-iSRIbfc^5'tJ^#^^^'^?r. <2r^O/^'>:7 3^7— ^fcS 
25 V ^{^;(/ ^ h ^^^^^^^^{il J: 9 ^ 1^1 J: «9 . AD AMT S - 

|?»J;tti. Tjc^ggOADAMTS-l 3S«^y^:7'^K<^N5KS^tCH i s^:J^^ 
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m^l^fcW^y c^^^mQVXil^<o ADAMTS-1 3 ^O^^x m^ic 
mmi-^liR P ^^0^«fe-CJt^^ft-t--5i-5 :itiC^V)^ AD AMT S - 1 

^ hliZJ^TCOX 5 'i?:ir^^!]^)*^§gOAD AMT S - 1 3^®^ U K{C 

^(s:|8PJ<^)AD AMT S - 1 3 y -<:7'^ Y(OT ^ ^ M@B^Jtr#AUTj|ll-^® 

S^#So ^C>ife'^SS^^/5^b#fcJfiLm^KJ^;$-&> «tfOADAMTS 
- 1 3Stelcj;i9t]l^la5^:6S-gOSlf^nSi:7U(OfE^®S©?514t>M:^^ 

J:«9JfiL^4'<^ADAMTS- 1 3^^il!l5t-r5Cl^t>"X?#5o 

^fc. ;2^^0JOADAMTS-1 3S®7}<!;^:7'^K*fc}i^^ADAMTS 

&6V^H:@^st^:@^^t:■r5^{^:J;^?^ r;^^' h^t:$ti/;/hADAMT s- 

< (ii?' i5^(D#V>f:i2^^0J(DAD AMT S - 1 3 SS^K U K*fc(«^AD 
AMTS-1 3^®7Ky-<:7"5^ K^fflVN-5^i:^#mti-a. jy^;6^e)#7tjk# 
tp<^AD AMT S - 1 3 i&tt}CoV>T«D?gt*Sfljejfe, ^SF* U< 

20 T S - 1 3 y fcti^MAD AMT S - 1 3 S«J!K y ^TT"^ 

-^tf«AD AMT s - 1 3 f^mn'^mm.m^-^ fc«=¥ h t M-rs., 

±|B(OV>-rtbd^O AD AMT S - 1 3 SK^J^ y K^fct^^^A 
DAMTS-1 Z^-^V ^^'f'}^<D^m\^mir^h(OXh^. 

25 

A. AD AMT S - 1 3 ^WaK y ^t''^^ K(Oigjt 
_hi6<Dr^:<s ADAMTS— 1 3«VWF(^Ty r ^^^^-Me t ^^o^FbI© 
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m\Z.^\i^X^ ADAMTS-l 3(D^MlStta!)^«, w<0^^$lHar<^^5a@B^JSr 
ADAMTS-1 3<?DS@#^tfe^imi^-r'5fcie)te:«. — 

iFP^^iE^J ^ U-C}ii/;^7"-r i^^S^-^* /j^v^'m^36SM* Uv \ r <d J; 5 ?fe^#^£r 

15 rtfMO MI^^^Ml^-S« J; 9 ttfctS bfcRNASrilMlc b-CRT-PCR%=fTV 

VWF1^y^=lS/ hOAsp»«9-Arg^««»®*^ (Sa3?(I#-^ : 2) ^C3— Ki-^cDNASr 
#fc:o :i<^ ^ t^ffi bfc-fe>';=^:^fB]C7):7'^^-^— «5'-cgggatccGACCTTGCCCC 
TGAAGCCCCTC-3' (iB^iJ#-^ : 7) , T:y'^±:yy^:^\^(D^7^'^^l^&'Css 
aattcTCAGTGATGGTGATGGTGATGCCTCTGCAGCACCAGGTCAGGA-S' 

20 (gaM#-^: 8) tffeoyt (/h:St^$|5:»-{i, :=::/^©fcJe>fc#^JDLxfc 

^#*qUTfo6o ::;h,^BainHI*3j;tJ«EcoRIT'^ilfM^L/cms llC<BamHI 
*5j;OTcoRI-e§3iff^Sbfc:^J^m^^^:J^^— pGEX-6P-l • 

25 |g^«^>NiiS{H!){::i/>'Vi5'5^?e-i^-S-h^v;^:7rn7— ^ (GST) UK CMfli^iexHi 
siJ^i^iB^iJ^s^-a^UfcM-^Se® (iy.T. GST-Aspi^s-Arg^^^s.Hir^lB) 

J; 5 Lfco #e);Jxfc:^m:7'7;^ 5: h^^izmnBL2mi^mA IPTG 

::^-VM^'l4^n'^ hiJ^^^W— T'litiibT. Hs-^H^GST-Aspi^'-Argiees-HSr^ 
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3) . Asg^-Ai^ (ia^J#-^: 4) . Asp"«»-Argi««» (@B?(I#-§- : 5) *5j;tJ« 
5 Asp^«««-Arg^««« (gB^iJ#-^ : 6 ) ^ = — Ki" 5 cDNA^#§ J6 3 

■fe :/;^;^lR]7'7-r 5'-cgggatccGAGGCACAGTCCAAAGGGGACA-3' (SB^J 
#-^: 9) . 5'-cgggatccGACCACAGCTTCTTGGTCAGCC-3' (ga^J#-^ : 1 
0) . 5'-cgggatccGACCGGGAGCAGGCGCCCAACC-3' (@H?IJ## : 1 1) 
l«l^(?5T:/^-fe:^:^:fe-(R]:7"^^-^— 5'-cggaatteTCAGTGATGGTGATGGTGA 
10 TGTCGGGGGAGCGTCTCAAAGTCC3' (gB^J#^ : 12) :Lfhh^ 
m.^-^f^'^XWm<DmU^n\\ 4S^<^)ill'^MS«GST-Glu^«"-Arg^««-H. G 
ST-Asp""-Arg*«»-H. GST-Asp«9«-Arg^«»-H. GST-Asp«««-Arg^«»-H*5^m$ 

r <D i 5 LT#fc 5 ffim<7)lfe'^M fi^GST-Aspi«»-Argi««'-H, GST-Glu^^- 
Argi668.H^ GST-Asp»"'-Arg»««»-H. GST-Asp"^-Arg^««»-H> GST-Asp^^-Arg^^^^ 
-Ht±> ADAMTS- 1 3HlJ:oT«|#^6t)(c:^0®f$tLfc^, f^cCfc>t>> VWF 

20 1 kDa (GSTfU^Sr-^tf) ^7.7 kDa (His6^ i/Ba^J$B5>^-^tf) <D»f>T-x 32. 

7 kDai:7.7 kDai^^^i". 29.0 kDa ^7.7 kDa<D^>t. 28.0 kDai:7.7 kDa<D»f 

28.0 kDa ^6.7 kDaOiffJt{-5>il-f-5f*-rT'fc5o 
B. ADAMTS-1 3Sg;j<y^7"^K^Jkl^ADAMTS-l 3^(^MJ;?; 
r ti.e>M'^seW^x E^jkm 25 M Li: 37tJ-C 0 ^P^fcS 2 NFP^KfS^ 
25 -lir^feio ^^i^l:fi20itxL-C. 25 nAf Tris (pH 8.0), 10 mM BaClg, 4 mM ^/l^ 

2I^FpgSJ!&$-*^c^, GST-Asp»«"-Arg»«»-H. GST-Asp«'«-Arg"«»-HT?tt^$ 
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S V CtJ: < V N ;i t ti^^t^-o tCo «9 . GST-Aspi^s^-Arg'^-H t GST-Aspi««- 
Argi««8-m*AD AMT S - 1 3 (D^Mt LTiiUTV>5C: i;dS:^lge$tLfc:„ 
C. AD AMT S - 1 3 MW :^ V ^^ztf- KO»^Mt^fei:r;^igJfegD^aW: 

J^cJj:. Bt?#6>i^fc#^^:^3^*Uv^ADAMTS-l 3SI?3Ki;^>^^K<o5"^, 

2 <om^M.mt^^tl t GST-Asp«96-Argi«»8_H§,^ ^ *fc^. jE^jfeSt 

AMT s - 1 3 (Dmm^jEnikm(Dm^^\^if)^fi:\^^^ b-mt>-b>^x\^'^^m.mA<D 

>i- C Jfed=»o ;/to Ji(?5jg:^** , GST-Asp«''8-Argi668_n(^jj^i^j^ ^ 

AD AMT s - 1 3 mm&'^mmn^ v -<^f- ^ir#m^im 

> fx^f^v \ bfc;dSo T. ;^^W<^ A D AMT s - 1 3 P 

fliig-c. mmfi-^. •M.-mE. nmE.-ii^%<. ^^oi^vnadamt 

S - 1 Zm'm\&^'^'^tn:^o ^:fe5^^PJC0AD AMT S - 1 Stgtt^tJ^ffi^ 
mt.^W^^'^^\^hM-r^o mKAt, *^eg®ADAMTS-l 3^14^;^^ 
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mat. :*:^Bjtcj;oT. TT pmm<Dwmm^w-DmM(Dmm^-^. ttpst 
b^v^^^j!g^^^:iL4' AD AMT s - 1 3 n&tt<i:^6<jfc:aij^ ^tn)^ 

i:v^oyhel^^f^^^#5i^;6Sprtg^fJ^§„ ^yt. ^^mmn. ADAMTS-1 

So * fc. I- J: T T P tid=';6=»o T v ^ S r (^m5i'fe«i^©f Srfr 

5fe5::^rt>-^?^-5o $ e>m:*:BPJ{cJ: ijS^^tjadamts- 1 3tStt;lr6<J?fe{:: 
ffite-rs - S(D-T?. TT P ^ HU S t SrH^iJ-f-^ *>T?$ So 

10 §B^M>^U— 7^^;^ h 

ia^J#-^ : 2 fi;*:^?g<D AD AMT S - 1 3 S^^K U --i^:?"'?^ K 
• A s p ^''s^-A.r g i««8(DT5 y^lB^lJ^^-To 

Sa3?'J## : 3 AD AMT S - 1 3 ^M^K y K 

15 G I u^s^^-Ar g^«««<^)r^7^ga?iI<lr^-t-o 

ga??IJ## : 4 W^^m<DK'DAM.T S - 1 3 ^^jK P ^"T"^ K 
Asp i587_Ar g i««8or 5:y^@H?IJ^:^-ro 
iH^iJ#-^ : 5 \t.^^m(DAY^AM.T S - 1 SSS^Ky ^:7"5^ K 

As pi588-Ar g^««8<^)r^/^ga2?ij^^i-o 

20 iB2?«#-^ : 6 l^i^lc^l^ <^ A D AMT S - 1 3 V ^Zf^ K 

Asp i896_Ar g ^^^^(DT^ ymm^^l^m-To 

Sa^lJ#-i- : 7 i-i^^m(D AID AMT S - 1 3 ^^/K V K 
As pi-'s^-Ar g»«««<^i^3t-rS^i?){C^fflbrc-fe>'>^>^7-r"v— W 

:*-'5=- KSa^J=lr^i-o 

25 iB?lJ## : 8 tt.:^^m<DA-D AMT S - 1 3 V ^Zf^ K 

As pi*59_Ar g *««»^$S5t-t-'5fcJe>{3:'^fflUfcT>'f^-fe>';^^^-r-^-<^ 

gH^j§-^ : 9 fi^Jc^Pg (CLAD AMT S - 1 3 S^jK y '^^t'^ K 
G 1 ui«s*-Ar g^««\ As p^««^-Ar g^««\ 
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gB^J#-^ : 1 0 A D AMT S - 1 3 S®sK ^ '<7'^ K 

Gl u**5*— Ar g**^»^ As p***^— Ar g*®®^. 
5 As p^«9»-Ar g As pi5««-Ar gi«5«^&r3^]lti-5fc*ie:-|£||b 

iE^l|#^ : 1 1 W:*^9g©ADAMTS- 1 3SajKy-<>^5^ K 

G 1 U1S54_^ J. gl668^ As pl587_Ar gl««8. 

As pi«'«-Ar g^6«\ As pi5»«-Ar g ^^^^^i^^ti-SfcJ^lCl^ffiU 

ia2?iJ## : 1 2 f^i:*:^^^© AD AMT S - 1 3 y K 

G 1 ui««4-Ar gi8«8. As pi58 7_Ar gi««*. 

As p»«««-Ar gi««8. As pi«»«-Ar g ^ « ^^^^ot-fSfcibtJl^ffi U 

15 

1) Levy GG et al. Nature 2001; 413:488-494 

2) Dent JA et al. Proc Natl Acad Sci USA 1990; 87:6306-6310 

3) Furlan M et al. Blood 1996; 87:4223-4234 

20 4) Gerritsen H et al. Thromb Haemost 1999; 82:1386-1389 

5) Obert B et al. Thromb Haemost 1999; 82:1382-1385 

6) Furlan M et al. Seminars in Thromb and Hemost 2002; 28(2) : 167-171 
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It CO ^ H 

1 . ga?ii^<oia^j## : 1 iZTTi $ titim±m t h v w f o t ^ y mmm(DT % 

6 4*>b 1 6 0 5<??5t><^lodit>^^»9, T^^mi 6 0 6;0^e>2 8 1 
5 3(Do^(Dl o-C^tJ-S AD AMT S - 1 3 SM*' ^ ^:7"^ K (fcfc Us 13^0^ 

o 

2 . ga^j^<Dia^j#-^ : 1 \z.^ ^ tt^^^M t h V w F(OT^y wtmM(D t ^ 

yg^l 4 5 9:dif> 1 6 0 5<0 5*><Ol05!j*^]ft^^«9. T^ymi606;&^bl6 
10 6 8(D^ib(Dl^X^mt>^ADAMTS-l S&M^V^-^^^Vo 

3 . iB^iJ^©iB?iJ#-i- : 1 iZi^^tifcm^M h VWF <DT ^ y ^?!l©T ^ 
y^l 4 5 9j5=»?> 16 0 0<0^ib(0lOf}^hftht.^. T^^Wtl 6 1 1 6 
6 8<0 5*><^10T?/^*35ADAMTS-1 3 ^©tK y ^:7'^ Ko 

15 /^l 5 5 4*=^^ 1 6 0 0<09-b©lOd^t>^^^ T^y^l 6 6 0^=*^) 1 6 

6 8<^)5*><^lot?§lt?5ADAMTS-l 3 S^^K P ^l^^'^^ Ko 
5 . ga^J^Oia^J#-i- : 1 fC:^ $ tlftm^m. t h V W F<OT^/ ^ia^J<D T ^ 
ymi 5 8 7;&^bM*<9s T^y^l 6 6 8 T'^^t^S AD AMT S - 1 SS^^K 

20 6 . ga3^J^OiB^J#-^ : 1 IZJfi^tltim^W.^ h VWF <DT ^ /MBB^J(DT 5 

ymi 5 9 6;d*e>i^*«9, T^/^l 6 6 8 T*l-:b-5 ADAMT S - 1 3S«jK 
y^:/^K„ 

7. it^3g l;'j;v^U 6 OV^-rtVd> llSiJllBifeO A DAMTS-1 3SM/Ky-< 

25 MT S - 1 S^m^V^-^^f- Ko 

8 . It^^ 1 V N U 6 1 3g(J:|B^<D AD AMT S - 1 3 V ^ 

MTs-i s&m^v^'iy'^K 

9 . f»^^ 1 >:CV^ b 6 OV>i*tLd> 1 ^t^lB^<DAD AMT S - 1 3^@;^< V ^ 
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MTS- 1 BmM^V^-:^^K 

1 0 . 1 5^j^V^ U 6 <OV>-f tLd^ 1 :®tC|B^OAD AMT S - 1 3 SW^K y 

fcS^MAD AMT s - 1 3 mM^ y Ko 

1 0<^)V^■rtt/5^c:f^^<iDADAMTS-l 3^^:^y-<:/^ K^fcfi^^ADA 
10 MT S - 1 3^@7j<y -<:7"^ Ko 

mxvmsi^ti^h<D-x^h?>m^^i iib^<^adamts-i ssfr^Ky^^r 

^ fe«:^^AD AMT S - 1 3 *^>J? y Ko 

1 3. ^ i^:dmm^m'^<tir^fc}^<D%<D-v^^m^mi n^tcm 2{^^m 

15 (DADAMTS-l 3^®JKy ^:/^ K^J^cJii^^AD AMT S - 1 3^®JKy 
^Zf^ Ko 

1 4. @+B{::@^ft:$tbfcfi^^i 3IB^<dadamts - i smW^V^zf 

K*fcJ*^^AD AMT S - 1 3 SK/K y -<^^ K„ 
1 5. it^:SlJ^^l>Ul 4<DV>-ftt;&4c:|S^C0ADAMTS-l 3^®^y^ 
20 -Zf^ K* fcfi^^AD AMT S - 1 3 y K IE#*f^d^ ^W^im. 

tSr^^iirr, :^-r5:^^y^:/5^K»f>T-=£r:$>tFfU-c;::tv^^^^U 

1 7^^V^ b 1 4 <7)V^-f tt75^{C|Bife<7>AD AMT S - 1 3 S^^J^ y K*fc«^ 
^ AD AMT S - 1 3 y -<-^^ K ^ e>#f::« h ^iirX^^ 

25 ^(^^ AD AMT S - 1 3 ^14S!|^;^^fe„ 

1 6 . t»^^ 1 JfeV^ b I 4 <^V^•mJ&^^i|54fe<D AD AMT S - 1 3 ^^JJ? y 

K^fefi^^AD AMT s - 1 3 SKjjf y K^fflv^a i ^ -^m^li-t 

5^r^^^b^l'fcJkit^3<^ADAMTS~ 1 3fiH4<Z)/N^;^>'W-yiy hlll^^^o 

1 7 . ft^^ 1 jJcv^ b 1 4 <z)l/^■rtb^^^^:|B*fe(^)AD AMT s - 1 3 y ^ 
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D AMT s - 1 3 ^ttiST* ^ tf h ci -xjm^^fcitcoBmmmoo 

1 8 . It^^ 1 ^^eV^ U 1 4 OV>-f tbd='{c:|Bife(OAD AMT S - 1 3 V ^ 
K^fcttl^mAD AMT S - 1 3 S^xK y -^-T"^ h^^iSi^mm^^^t LT-^ 
tf. *N^t-*5Jt5ADAMTS-l 3^tt{ST*fcfijXi^^-Y^f ht3-e|®-<-5 
fcibco^^y ho 

1 9 . it^:S 1 7 lB^<D^^|a^/^^ ifef^ift^^ 1 8 ^(D^ y Y ^Wt-t^ 
titf>(D, lf^3®l/j^v^bl 4<59V^-m3^»13Sf^:f5^(DADAMTS- 1 SS^jK 
y ^:7'^ K^fefi^^AD AMT S - 1 3 S^/K y FO-^^o 



10 
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SEQUENCE LISTING 

<110> Japan As Represented by the President of National Cardiovascular 
Center 

<120> A specific substrate and a method for determining activity of von 
Willebrand factor cleaving enzyme 

<130> 663477 

<160> 12 

<210> 1 
<211> 2813 
<212> PRT 

<213> Homo sapiens 
<400> 1 

Met He Pro Ala Arg Phe Ala Gly Val Leu Leu Ala Leu Ala Leu He 

15 10 15 

Leu Pro Gly Thr Leu Cys Ala Glu Gly Thr Arg Gly Arg Ser Ser Thr 

20 25 30 

Ala Arg Cys Ser Leu Phe Gly Ser Asp Phe Val Asn Thr Phe Asp Gly 

35 40 45 

Ser Met Tyr Ser Phe Ala Gly Tyr Cys Ser Tyr Leu Leu Ala Gly Gly 

50 55 60 

Cys Gin Lys Arg Ser Phe Ser He He Gly Asp Phe Gin Asn Gly Lys 
65 70 75 80 

Arg Val Ser Leu Ser Val Tyr Leu Gly Glu Phe Phe Asp He His Leu 
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85 90 95 

Phe Val Asn Gly Thr Val Thr Gin Gly Asp Gin Arg Val Ser Met Pro 

100 105 110 

Tyr Ala Ser Lys Gly Leu Tyr Leu Glu Thr Glu Ala Gly Tyr Tyr Lys 

115 120 125 

Leu Ser Gly Glu Ala Tyr Gly Phe Val Ala Arg He Asp Gly Ser Gly 

130 135 140 

Asn Phe Gin Val Leu Leu Ser Asp Arg Tyr Phe Asn Lys Thr Cys Gly 
145 150 155 160 

Leu Cys Gly Asn Phe Asn He Phe Ala Glu Asp Asp Phe Met Thr Gin 

165 170 175 

Glu Gly Thr Leu Thr Ser Asp Pro Tyr Asp Phe Ala Asn Ser Trp Ala 

180 185 190 

Leu Ser Ser Gly Glu Gin Trp Cys Glu Arg Ala Ser Pro Pro Ser Ser 

195 200 205 

Ser Cys Asn He Ser Ser Gly Glu Met Gin Lys Gly Leu Trp Glu Gin 

210 215 220 

Cys Gin Leu Leu Lys Ser Thr Ser Val Phe Ala Arg Cys His Pro Leu 
225 230 235 240 

Val Asp Pro Glu Pro Phe Val Ala Leu Cys Glu Lys Thr Leu Cys. Glu 

245 250 255 

Cys Ala Gly Gly Leu Glu Cys Ala Cys Pro Ala Leu Leu Glu Tyr Ala 

260 265 270 

Arg Thr Cys Ala Gin Glu Gly Met Val Leu Tyr Gly Trp Thr Asp His 

275 280 285 

Ser Ala Cys Ser Pro Val Cys Pro Ala Gly Met Glu Tyr Arg Gin Cys 

290 295 300 

Val Ser Pro Cys Ala Arg Thr Cys Gin Ser Leu His He Asn Glu Met 
305 310 315 320 
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Cys Gin Glu Arg Cys Val Asp Gly Cys Ser Cys Pro Glu Gly Gin Leu 

325 330 335 

Leu Asp Glu Gly Leu Cys Val Glu Ser Thr Glu Cys Pro Cys Val His 

340 345 350 

Ser Gly Lys Arg Tyr Pro Pro Gly Thr Ser Leu Ser Arg Asp Cys Asn 

355 360 365 

Thr Cys He Cys Arg Asn Ser Gin Trp He Cys Ser Asn Glu Glu Cys 

370 375 380 

Pro Gly Glu Cys Leu Val Thr Gly Gin Ser His Phe Lys Ser Phe Asp 
385 390 395 400 

Asn Arg Tyr Phe Thr Phe Ser Gly He Cys Gin Tyr Leu Leu Ala Arg 

405 410 415 

Asp Cys Gin Asp His Ser Phe Ser He Val He Glu Thr Val Gin Cys 

420 425 430 

Ala Asp Asp Arg Asp Ala Val Cys Thr Arg Ser Val Thr Val Arg Leu 

435 440 445 

Pro Gly Leu His Asn Ser Leu Val Lys Leu Lys His Gly Ala Gly Val 

450 455 460 

Ala Met Asp Gly Gin Asp Val Gin Leu Pro Leu Leu Lys Gly Asp Leu 
465 470 475 480 

Arg He Gin His Thr Val Thr Ala Ser Val Arg Leu Ser Tyr Gly Glu 

485 490 495 

Asp Leu Gin Met Asp Trp Asp Gly Arg Gly Arg Leu Leu Val Lys Leu 

500 505 510 

Ser Pro Val Tyr Ala Gly Lys Thr Cys Gly Leu Cys Gly Asn Tyr Asn 

515 520 525 

Gly Asn Gin Gly Asp Asp Phe Leu Thr Pro Ser Gly Leu Ala Glu Pro 

530 535 540 

Arg Val Glu Asp Phe Gly Asn Ala Trp Lys Leu His Gly Asp Cys Gin 
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545 550 555 560 

Asp Leu Gin Lys Gin His Ser Asp Pro Cys Ala Leu Asn Pro Arg Met 

565 570 575 

Thr Arg Phe Ser Glu Glu Ala Cys Ala Val Leu Thr Ser Pro Thr Phe 
5 580 585 590 

Glu Ala Cys His Arg Ala Val Ser Pro Leu Pro Tyr Leu Arg Asn Cys 

595 600 605 

Arg Tyr Asp Val Cys Ser Cys Ser Asp Gly Arg Glu Cys Leu Cys Gly 
610 615 620 

10 Ala Leu Ala Ser Tyr Ala Ala Ala Cys Ala Gly Arg Gly Val Arg Val 

625 630 635 640 

Ala Trp Arg Glu Pro Gly Arg Cys Glu Leu Asn Cys Pro Lys Gly Gin 

645 650 655 

Val Tyr Leu Gin Cys Gly Thr Pro Cys Asn Leu Thr Cys Arg Ser Leu 
15 660 665 670 

Ser Tyr Pro Asp Glu Glu Cys Asn Glu Ala Cys Leu Glu Gly Cys Phe 

675 680 685 

Cys Pro Pro Gly Leu Tyr Met Asp Glu Arg Gly Asp Cys Val Pro Lys 
690 695 700 

20 Ala Gin Cys Pro Cys Tyr Tyr Asp Gly Glu He Phe Gin Pro Glu Asp 

705 710 715 720 

He Phe Ser Asp His His Thr Met Cys Tyr Cys Glu Asp Gly Phe Met 

725 730 735 

His Cys Thr Met Ser Gly Val Pro Gly Ser Leu Leu Pro Asp Ala Val 
25 740 745 750 

Leu Ser Ser Pro Leu Ser His Arg Ser Lys Arg Ser Leu Ser Cys Arg 

755 760 765 

Pro Pro Met Val Lys Leu Val Cys Pro Ala Asp Asn Leu Arg Ala Glu 
770 775 780 
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Gly Leu Glu Cys Thr Lys Thr Cys Gin Asn Tyr Asp Leu Glu Cys Met 
785 790 795 800 

Ser Met Gly Cys Val Ser Gly Cys Leu Cys Pro Pro Gly Met Val Arg 
805 810 815 

5 His Glu Asn Arg Cys Val Ala Leu Glu Arg Cys Pro Cys Phe His Gin 

820 825 830 

Gly Lys Glu Tyr Ala Pro Gly Glu Thr Val Lys He Gly Cys Asn Thr 

835 840 845 

Cys Val Cys Arg Asp Arg Lys Trp Asn Cys Thr Asp His Val Cys Asp 
10 850 855 860 

Ala Thr Cys Ser Thr He Gly Met Ala His Tyr Leu Thr Phe Asp Gly 
865 870 875 880 

Leu Lys Tyr Leu Phe Pro Gly Glu Cys Gin Tyr Val Leu Val Gin Asp 
885 890 895 

15 Tyr Cys Gly Ser Asn Pro Gly Thr Phe Arg He Leu Val Gly Asn Lys 

900 905 910 

Gly Cys Ser His Pro Ser Val Lys Cys Lys Lys Arg Val Thr He Leu 

915 920 925 

Val Glu Gly Gly Glu He Glu Leu Phe Asp Gly Glu Val Asn Val Lys 
20 930 935 940 

Arg Pro Met Lys Asp Glu Thr His Phe Glu Val Val Glu Ser Gly Arg 
945 950 955 960 

Tyr He He Leu Leu Leu Gly Lys Ala Leu Ser Val Val Trp Asp Arg 
965 970 975 

25 His Leu Ser He Ser Val Val Leu Lys Gin Thr Tyr Gin Glu Lys Val 

980 985 990 

Cys Gly Leu Cys Gly Asn Phe Asp Gly He Gin Asn Asn Asp Leu Thr 

995 1000 1005 

Ser Ser Asn Leu Gin Val Glu Glu Asp Pro Val Asp Phe Gly Asn Ser 
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1010 1015 1020 

Trp Lys Val Ser Ser Gin Cys Ala Asp Thr Arg Lys Val Pro Leu Asp 
1025 1030 1035 1040 

Ser Ser Pro Ala Thr Cys His Asn Asn He Met Lys Gin Thr Met Val 
5 1045 1050 1055 

Asp Ser Ser Cys Arg He Leu Thr Ser Asp Val Phe Gin Asp Cys Asn 

1060 1065 1070 

Lys Leu Val Asp Pro Glu Pro Tyr Leu Asp Val Cys He Tyr Asp Thr 
1075 1080 1085 

10 Cys Ser Cys Glu Ser He Gly Asp Cys Ala Cys Phe Cys Asp Thr He 

1090 1095 1100 

Ala Ala Tyr Ala His Val Cys Ala Gin His Gly Lys Val Val Thr Trp 
1105 1110 1115 1120 

Arg Thr Ala Thr Leu Cys Pro Gin Ser Cys Glu Glu Arg Asn Leu Arg 
15 1125 1130 1135 

Glu Asn Gly Tyr Glu Cys Glu Trp Arg Tyr Asn Ser Cys Ala Pro Ala 

1140 1145 1150 

Cys Gin Val Thr Cys Gin His Pro Glu Pro Leu Ala Cys Pro Val Gin 
1155 1160 1165 

20 Cys Val Glu Gly Cys His Ala His Cys Pro Pro Gly Lys He Leu Asp 

1170 1175 1180 

Glu Leu Leu Gin Thr Cys Val Asp Pro Glu Asp Cys Pro Val Cys Glu 
1185 1190 1195 1200 

Val Ala Gly Arg Arg Phe Ala Ser Gly Lys Lys Val Thr Leu Asn Pro 
25 1205 1210 1215 

Ser Asp Pro Glu His Cys Gin He Cys His Cys Asp Val Val Asn Leu 

1220 1225 1230 

Thr Cys Glu Ala Cys Gin Glu Pro Gly Gly Leu Val Val Pro Pro Thr 
1235 1240 1245 
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Asp Ala Pro Val Ser Pro Thr Thr Leu Tyr Val Glu Asp He Ser Glu 

1250 1255 1260 

Pro Pro Leu His Asp Phe Tyr Cys Ser Arg Leu Leu Asp Leu Val Phe 
1265 1270 1275 1280 

5 Leu Leu Asp Gly Ser Ser Arg Leu Ser Glu Ala Glu Phe Glu Val Leu 

1285 1290 1295 

Lys Ala Phe Val Val Asp Met Met Glu Arg Leu Arg He Ser Gin Lys 

1300 1305 1310 

Trp Val Arg Val Ala Val Val Glu Tyr His Asp Gly Ser His Ala Tyr 
10 1315 1320 1325 

He Gly Leu Lys Asp Arg Lys Arg Pro Ser Glu Leu Arg Arg He Ala 

1330 1335 1340 

Ser Gin Val Lys Tyr Ala Gly Ser Gin Val Ala Ser Thr Ser Glu Val 
1345 1350 1355 1360 

15 Leu Lys Tyr Thr Leu Phe Gin He Phe Ser Lys He Asp Arg Pro Glu 

1365 1370 1375 

Ala Ser Arg He Ala Leu Leu Leu Met Ala Ser Gin Glu Pro Gin Arg 

1380 1385 1390 

Met Ser Arg Asn Phe Val Arg Tyr Val Gin Gly Leu Lys Lys Lys Lys 
20 1395 1400 1405 

Val He Val He Pro Val Gly He Gly Pro His Ala Asn Leu Lys Gin 

1410 1415 1420 

He Arg Leu He Glu Lys Gin Ala Pro Glu Asn Lys Ala Phe Val Leu 
1425 1430 1435 1440 

25 Ser Ser Val Asp Glu Leu Glu Gin Gin Arg Asp Glu He Val Ser Tyr 

1445 1450 1455 

Leu Cys Asp Leu Ala Pro Glu Ala Pro Pro Pro Thr Leu Pro Pro His 

1460 1465 1470 

Met Ala Gin Val Thr Val Gly Pro Gly Leu Leu Gly Val Ser Thr Leu 
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1475 1480 1485 

Gly Pro Lys Arg Asn Ser Met Val Leu Asp Val Ala Phe Val Leu Glu 

1490 1495 1500 

Gly Ser Asp Lys He Gly Glu Ala Asp Phe Asn Arg Ser Lys Glu Phe 
1505 1510 1515 1620 

Met Glu Glu Val He Gin Arg Met Asp Val Gly Gin Asp Ser He His 

1525 1530 1535 

Val Thr Val Leu Gin Tyr Ser Tyr Met Val Thr Val Glu Tyr Pro Phe 

1540 1545 1550 

Ser Glu Ala Gin Ser Lys Gly Asp He Leu Gin Arg Val Arg Glu He 

1555 1560 1565 

Arg Tyr Gin Gly Gly Asn Arg Thr Asn Thr Gly Leu Ala Leu Arg Tyr 

1570 1575 1580 

Leu Ser Asp His Ser Phe Leu Val Ser Gin Gly Asp Arg Glu Gin Ala 
1585 1590 1595 1600 

Pro Asn Leu Val Tyr Met Val Thr Gly Asn Pro Ala Ser Asp Glu He 

1605 1610 1615 

Lys Arg Leu Pro Gly Asp He Gin Val Val Pro He Gly Val Gly Pro 

1620 1625 1630 

Asn Ala Asn Val Gin Glu Leu Glu Arg He Gly Trp Pro Asn Ala Pro 

1635 1640 1645 

He Leu He Gin Asp Phe Glu Thr Leu Pro Arg Glu Ala Pro Asp Leu 

1650 1655 1660 

Val Leu Gin Arg Cys Cys Ser Gly Glu Gly Leu Gin He Pro Thr Leu 
1665 1670 1675 1680 

Ser Pro Ala Pro Asp Cys Ser Gin Pro Leu Asp Val He Leu Leu Leu 

1685 1690 1695 

Asp Gly Ser Ser Ser Phe Pro Ala Ser Tyr Phe Asp Glu Met Lys Ser 
1700 1705 1710 
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Phe Ala Lys Ala Phe He Ser Lys Ala Asn He Gly Pro Arg Leu Thr 

1715 1720 1725 

Gin Val Ser Val Leu Gin Tyr Gly Ser He Thr Thr He Asp Val Pro 

1730 1735 1740 

Trp Asn Val Val Pro Glu Lys Ala His Leu Leu Ser Leu Val Asp Val 
1745 1750 1755 1760 

Met Gin Arg Glu Gly Gly Pro Ser Gin He Gly Asp Ala Leu Gly Phe 

1765 1770 1775 

Ala Val Arg Tyr Leu Thr Ser Glu Met His Gly Ala Arg Pro Gly Ala 

1780 1785 1790 

Ser Lys Ala Val Val He Leu Val Thr Asp Val Ser Val Asp Ser Val 

1795 1800 1805 

Asp Ala Ala Ala Asp Ala Ala Arg Ser Asn Arg Val Thr Val Phe Pro 

1810 1815 1820 

He Gly He Gly Asp Arg Tyr Asp Ala Ala Gin Leu Arg He Leu Ala 
1825 1830 1835 1840 

Gly Pro Ala Gly Asp Ser Asn Val Val Lys Leu Gin Arg He Glu Asp 

1845 1850 1855 

Leu Pro Thr Met Val Thr Leu Gly Asn Ser Phe Leu His Lys Leu Cys 

I860 1865 1870 

Ser Gly Phe Val Arg He Cys Met Asp Glu Asp Gly Asn Glu Lys Arg 

1875 1880 1885 

Pro Gly Asp Val Trp Thr Leu Pro Asp Gin Cys His Thr Val Thr Cys 

1890 1895 1900 

Gin Pro Asp Gly Gin Thr Leu Leu Lys Thr His Arg Val Asn Cys Asp 
1905 1910 1915 1920 

Arg Gly Leu Arg Pro Ser Cys Pro Asn Ser Gin Ser Pro Val Lys Val 

1925 1930 1935 

Glu Glu Thr Cys Gly Cys Arg Trp Thr Cys Pro Cys Val Cys Thr Gly 
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1940 1945 1950 

Ser Ser Thr Arg His He Val Thr Phe Asp Gly Gin Asn Phe Lys Leu 

1955 1960 1965 

Thr Gly Ser Cys Ser Tyr Val Leu Phe Gin Asn Lys Glu Gin Asp Leu 

1970 1975 1980 

Glu Val He Leu His Asn Gly Ala Cys Ser Pro Gly Ala Arg Gin Gly 
1985 1990 1995 2000 

Cys Met Lys Ser He Glu Val Lys His Ser Ala Leu Ser Val Glu Leu 

2005 2010 2015 

His Ser Asp Met Glu Val Thr Val Asn Gly Arg Leu Val Ser Val Pro 

2020 2025 2030 

Tyr Val Gly Gly Asn Met Glu Val Asn Val Tyr Gly Ala He Met His 

2035 2040 2045 

Glu Val Arg Phe Asn His Leu Gly His He Phe Thr Phe Thr Pro Gin 

2050 2055 2060 

Asn Asn Glu Phe Gin Leu Gin Leu Ser Pro Lys Thr Phe Ala Ser Lys 
2065 2070 2075 2080 

Thr Tyr Gly Leu Cys Gly He Cys Asp Glu Asn Gly Ala Asn Asp Phe 

2085 2090 2095 

Met Leu Arg Asp Gly Thr Val Thr Thr Asp Trp Lys Thr Leu Val Gin 

2100 2105 2110 

Glu Trp Thr Val Gin Arg Pro Gly Gin Thr Cys Gin Pro He Leu Glu 

2115 2120 2125 

Glu Gin Cys Leu Val Pro Asp Ser Ser His Cys Gin Val Leu Leu Leu 

2130 2135 2140 

Pro Leu Phe Ala Glu Cys His Lys Val Leu Ala Pro Ala Thr Phe Tyr 
2145 2150 2155 2160 

Ala He Cys Gin Gin Asp Ser Cys His Gin Glu Gin Val Cys Glu Val 
2165 2170 2175 
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He Ala Ser Tyr Ala His Leu Cys Arg Thr Asn Gly Val Cys Val Asp 

2180 2185 2190 

Trp Arg Thr Pro Asp Phe Cys Ala Met Ser Cys Pro Pro Ser Leu Val 

2195 2200 2205 

Tyr Asn His Cys Glu His Gly Cys Pro Arg His Cys Asp Gly Asn Val 

2210 2215 2220 

Ser Ser Cys Gly Asp His Pro Ser Glu Gly Cys Phe Cys Pro Pro Asp 
2225 2230 2235 2240 

Lys Val Met Leu Glu Gly Ser Cys Val Pro Glu Glu Ala Cys Thr Gin 

2245 2250 2255 

Cys He Gly Glu Asp Gly Val Gin His Gin Phe Leu Glu Ala Trp Val 

2260 2265 2270 

Pro Asp His Gin Pro Cys Gin He Cys Thr Cys Leu Ser Gly Arg Lys 

2275 2280 2285 

Val Asn Cys Thr Thr Gin Pro Cys Pro Thr Ala Lys Ala Pro Thr Cys 

2290 2295 2300 

Gly Leu Cys Glu Val Ala Arg Leu Arg Gin Asn Ala Asp Gin Cys Cys 
2305 2310 2315 2320 

Pro Glu Tyr Glu Cys Val Cys Asp Pro Val Ser Cys Asp Leu Pro Pro 

2325 2330 2335 

Val Pro His Cys Glu Arg Gly Leu Gin Pro Thr Leu Thr Asn Pro Gly 

2340 2345 2350 

Glu Cys Arg Pro Asn Phe Thr Cys Ala Cys Arg Lys Glu Glu Cys Lys 

2355 2360 2365 

Arg Val Ser Pro Pro Ser Cys Pro Pro His Arg Leu Pro Thr Leu Arg 

2370 2375 2380 

Lys Thr Gin Cys Cys Asp Glu Tyr Glu Cys Ala Cys Asn Cys Val Asn 
2385 2390 2395 2400 

Ser Thr Val Ser Cys Pro Leu Gly Tyr Leu Ala Ser Thr Ala Thr Asn 
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2405 2410 2415 

Asp Cys Gly Cys Thr Thr Thr Thr Cys Leu Pro Asp Lys Val Cys Val 

2420 2425 2430 

His Arg Ser Thr He Tyr Pro Val Gly Gin Phe Trp Glu Glu Gly Cys 
5 2435 2440 2445 

Asp Val Cys Thr Cys Thr Asp Met Glu Asp Ala Val Met Gly Leu Arg 

2450 2455 2460 

Val Ala Gin Cys Ser Gin Lys Pro Cys Glu Asp Ser Cys Arg Ser Gly 
2465 2470 2475 2480 

10 Phe Thr Tyr Val Leu His Glu Gly Glu Cys Cys Gly Arg Cys Leu Pro 

2485 2490 2495 

Ser Ala Cys Glu Val Val Thr Gly Ser Pro Arg Gly Asp Ser Gin Ser 

2500 2505 2510 

Ser Trp Lys Ser Val Gly Ser Gin Trp Ala Ser Pro Glu Asn Pro Cys 
15 2515 2520 2525 

Leu He Asn Glu Cys Val Arg Val Lys Glu Glu Val Phe He Gin Gin 

2530 2535 2540 

Arg Asn Val Ser Cys Pro Gin Leu Glu Val Pro Val Cys Pro Ser Gly 
2545 2550 2555 2560 

20 Phe Gin Leu Ser Cys Lys Thr Ser Ala Cys Cys Pro Ser Cys Arg Cys 

2565 2570 2575 

Glu Arg Met Glu Ala Cys Met Leu Asn Gly Thr Val He Gly Pro Gly 

2580 2585 2590 

Lys Thr Val Met He Asp Val Cys Thr Thr Cys Arg Cys Met Val Gin 
25 2595 2600 2605 

Val Gly Val He Ser Gly Phe Lys Leu Glu Cys Arg Lys Thr Thr Cys 

2610 2615 2620 

Asn Pro Cys Pro Leu Gly Tyr Lys Glu Glu Asn Asn Thr Gly Glu Cys 
2625 2630 2635 2640 
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Cys Gly Arg Cys Leu Pro Thr Ala Cys Thr He Gin Leu Arg Gly Gly 

2645 2650 2655 

Gin He Met Thr Leu Lys Arg Asp Glu Thr Leu Gin Asp Gly Cys Asp 

2660 2665 2670 

Thr His Phe Cys Lys Val Asn Glu Arg Gly Glu Tyr Phe Trp Glu Lys 

2675 2680 2685 

Arg Val Thr Gly Cys Pro Pro Phe Asp Glu His Lys Cys Leu Ala Glu 

2690 . 2695 2700 

Gly Gly Lys He Met Lys He Pro Gly Thr Cys Cys Asp Thr Cys Glu 
2705 2710 2715 2720 

Glu Pro Glu Cys Asn Asp He Thr Ala Arg Leu Gin Tyr Val Lys Val 

2725 2730 2735 

Gly Ser Cys Lys Ser Glu Val Glu Val Asp He His Tyr Cys Gin Gly 

2740 2745 2750 

Lys Cys Ala Ser Lys Ala Met Tyr Ser He Asp He Asn Asp Val Gin 

2755 2760 2765 

Asp Gin Cys Ser Cys Cys Ser Pro Thr Arg Thr Glu Pro Met Gin Val 

2770 2775 2780 

Ala Leu His Cys Thr Asn Gly Ser Val Val Tyr His Glu Val Leu Asn 
2785 2790 2795 2800 

Ala Met Glu Cys Lys Cys Ser Pro Arg Lys Cys Ser Lys 
2805 2810 



<210> 2 

<211> 210 

<212> PRT 

<2I3> Homo salens 
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<400> 2 

Asp Leu Ala Pro Glu Ala Pro Pro Pro Thr Leu Pro Pro His Met Ala 

15 10 15 

Gin Val Thr Val Gly Pro Gly Leu Leu Gly Val Ser Thr Leu Gly Pro 
5 20 25 30 

Lys Arg Asn Ser Met Val Leu Asp Val Ala Phe Val Leu Glu Gly Ser 

35 40 45 

Asp Lys lie Gly Glu Ala Asp Phe Asn Arg Ser Lys Glu Phe Met Glu 
50 55 60 

10 Glu Val He Gin Arg Met Asp Val Gly Gin Asp Ser He His Val Thr 

65 70 75 80 

Val Leu Gin Tyr Ser Tyr Met Val Thr Val Glu Tyr Pro Phe Ser Glu 

85 90 95 

Ala Gin Ser Lys Gly Asp He Leu Gin Arg Val Arg Glu He Arg Tyr 
15 100 105 110 

Gin Gly Gly Asn Arg Thr Asn Thr Gly Leu Ala Leu Arg Tyr Leu Ser 

115 120 125 

Asp His Ser Phe Leu Val Ser Gin Gly Asp Arg Glu Gin Ala Pro Asn 
130 135 140 

20 Leu Val Tyr Met Val Thr Gly Asn Pro Ala Ser Asp Glu He Lys Arg 

145 150 155 160 

Leu Pro Gly Asp He Gin Val Val Pro He Gly Val Gly Pro Asn Ala 

165 170 175 

Asn Val Gin Glu Leu Glu Arg He Gly Trp Pro Asn Ala Pro He Leu 
25 180 185 190 

He Gin Asp Phe Glu Thr Leu Pro Arg Glu Ala Pro Asp Leu Val Leu 
195 200 205 

Gin Arg 
210 
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<210> 3 
<211> 115 
<212> PRT 
5 <213> Homo sapiens 



<400> 3 

Glu Ala Gin Ser Lys Gly Asp He Leu Gin Arg Val Arg Glu He Arg 
15 10 15 

10 Tyr Gin Gly Gly Asn Arg Thr Asn Thr Gly Leu Ala Leu Arg Tyr Leu 

20 25 30 

Ser Asp His Ser Phe Leu Val Ser Gin Gly Asp Arg Glu Gin Ala Pro 

35 40 45 

Asn Leu Val Tyr Met Val Thr Gly Asn Pro Ala Ser Asp Glu He Lys 
15 50 55 60 

Arg Leu Pro Gly Asp He Gin Val Val Pro He Gly Val Gly Pro Asn 
65 70 75 80 

Ala Asn Val Gin Glu Leu Glu Arg He Gly Trp Pro Asn Ala Pro He 
85 90 95 

20 Leu He Gin Asp Phe Glu Thr Leu Pro Arg Glu Ala Pro Asp Leu Val 

100 105 110 

Leu Gin Arg 
115 



25 <210> 4 

<211> 82 
<212> PRT 

<2X3> Homo se^iens 
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<400> 4 

Asp His Ser Phe Leu Val Ser Gin Gly Asp Arg Glu Gin Ala Pro Asn 

15 10 15 

Leu Val Tyr Met Val Thr Gly Asn Pro Ala Ser Asp Glu He Lys Arg 
5 20 25 30 

Leu Pro Gly Asp He Gin Val Val Pro He Gly Val Gly Pro Asn Ala 

35 40 45 

Asn Val Gin Glu Leu Glu Arg He Gly Trp Pro Asn Ala Pro He Leu 
50 55 60 

10 He Gin Asp Phe Glu Thr Leu Pro Arg Glu Ala Pro Asp Leu Val Leu 

65 70 75 80 

Gin Arg 

<210> 5 
15 <211> 73 

<212> PRT 

<213> Homo sapiens 
<400> 5 

20 Asp Arg Glu Gin Ala Pro Asn Leu Val Tyr Met Val Thr Gly Asn Pro 
15 10 15 

Ala Ser Asp Glu He Lys Arg Leu Pro Gly Asp He Gin Val Val Pro 

20 25 30 

He Gly Val Gly Pro Asn Ala Asn Val Gin Glu Leu Glu Arg He Gly 
25 35 40 45 

Trp Pro Asn Ala Pro He Leu He Gin Asp Phe Glu Thr Leu Pro Arg 

50 55 60 

Glu Ala Pro Asp Leu Val Leu Gin Arg 
65 70 
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<210> 6 
<211> 64 
<212> PRT 
5 <213> Homo sapiens 

<400> 6 

Asp Arg Glu Gin Ala Pro Asn Leu Val Tyr Met Val Thr Gly Asn Pro 
15 10 15 

10 Ala Ser Asp Glu He Lys Arg Leu Pro Gly Asp He Gin Val Val Pro 

20 25 30 

He Gly Val Gly Pro Asn Ala Asn Val Gin Glu Leu Glu Arg He Gly 

35 40 45 

Trp Pro Asn Ala Pro He Leu He Gin Asp Phe Glu Thr Leu Pro Arg 
15 50 55 60 

<210> 7 
<211> 30 
<212> DM 
20 <213> Artificial Sequence 

<220> 

<223> A sense primer used in RT-PCR for obtaining Aspl459-Argl668 region 
of aature human VWF subunit 

25 

<400> 7 

cgggatccga ccttgcccct gaagcccctc 30 
<210> 8 
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<211> 51 
<212> DMA 

<213> Artificial Sequence 
5 <220> 

<223> An anti-sense primer used in RT-PCR for obtaining Aspl459-Argl668 
region of mature human VWP subunit 

<400> 8 

10 cggaattcto agtgatggtg atggtgatgc ctctgcagca ccaggtcagg a 51 

<210> 9 
<211> 30 
<212> DNA 
15 <213> Artificial Sequence 

<220> 

<223> A sense primer used in RT-PCR for obtaining Glul554- 
Argl668, Aspl587-Argl668, Aspl596-Argl668, and Aspl596-Argl659 regions of 
20 mature human VWF subunit 

<400> 9 

cgggatccga ggcacagtcc aaaggggaca 30 

25 <210> 10 

<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> A sense primer used in RT-PCR for obtaining Glul554- 

Argl668, Aspl587-Argl668, Aspl596-Argl668, and Aspl596-Argl659 regions of 

mature human VWP subunit 

5 

<400> 10 

cgggatccga coacagcttc ttggtcagcc 30 

<210> 11 
10 <211> 30 

<212> DNA 

<213> Artificial Sequence 

<220> 

15 <223> A sense primer used in RT-PCR for obtaining Glul554- 

Argl668, Aspl587-Argl668, Aspl596-Argl668. and Aspl596-Argl659 regions of 
mature human VWF subunit 

<400> 11 

20 cgggatccga ccgggagcag gcgccceiacc 30 

<210> 12 
<211> 51 
<212> DNA 
25 <213> Artificial Sequence 

<220> 

<223> An anti-sense primer used in RT-PCR for obtaining Glul554- 
Argl668, Aspl587-Argl668, Aspl596-Argl668, and Aspl596-Argl659 regions of 
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mature human VWF subunit 
<400> 12 

cggaattctc agtgatggtg atggtgatgt cgggggagcg tctcaaagtc c 51 

5 
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